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Every year, many people all over the world lose their homes due to natural disasters. After 
a major natural disaster, residential areas are in some way unusable. Displaced population, who 
lost their homes, need to inevitably to be settled in temporary housing, mostly in other places. 
The most of displaced people are not dissatisfied with the conditions of temporary 
accommodations. The late delivery of shelters, non-standard, unhealthy and unsecure 
accommodations, undesirable weather conditions, and the lack of privacy and safety, are some of 
the problems, which usually are caused by disasters. 
In general, providing the shelter after natural events could not lead to significant progress 
achievements due to the aforementioned issues. Temporary housing causes several economic, 
social, and environmental problems. However, temporary housing plays an important role in 
regulating the disrupted process of normal life. Certainly, temporary housing, it affects the 
permanent settlement reconstruction program and must have a plan to interact with each other. In 
this regard, it is required to minimize its problems. One of the factors needs to be considered is 
selecting a suitable site location of temporary housing. Thus, this master thesis aims to design a 
model, for selecting the most suitable post-disaster site location of temporary housing based on 
sustainability goals (from economic, social and environmental perspectives).The case study of 
this thesis is the post-disaster site location of temporary housing aftermath the earthquake in the 
Sarpol-e Zahab, which is located in west part of Iran. The earthquake, with a magnitude of 7.3, 
occurred in November, 2017. Due to the great damage, emergency managers were forced to 
provide temporary housing for displaced people. 43 sites have been selected to erect temporary 
housing in the campsite approach.. The sites are located inside and outside of the city.  
 This research study presents a new model for decision-makers to be enable to select 
suitable sites of temporary housing. Decision-makers can determine the optimal site location 
based on the integration of economic, social and environmental aspects by applying this model. 
The Integrated Value Model for Sustainable Assessment (MIVES), a Multi-Criteria Decision-
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Annually 13% people suffer from natural disasters during their lives. In addition, 
according to the International Co-operation Organization 2008. 18.9% of men and 2.5% of 
women, over the lifetime, have an individual experience of experiencing natural disasters. 
Therefore, natural disasters are not rare events (Najaran & Khoram, 2015). Despite the dramatic 
advances in technology and the achievements of the last century, still is not incapacitated from 
natural disasters. The world is faced with a variety of natural disasters on a different scale from 
time to time. In addition to casualties, natural disasters cause displaced population. Annually, an 
average of 3 million people became homeless after natural disasters (Asefi & Fakhri, 2016).  
Of which about 80% who were devastated by the earthquake of their homes has been  
(Khorma, Najaran, & Naeini, 2014). The earthquake is a natural hazard that, based on its 
magnitude and low-quality infrastructures, can create a huge catastrophe in a short time. Negative 
impacts of disasters, such as earthquakes and floods, in developing countries due  to the weakness 
of the structure of the houses is high. This issue causes on increase of displaced population. Will 
be high impact in these areas.  
This impact is not limited to areas affected by disasters, but it has negative social and 
economic effects on the surrounding areas. After an event on a wide scale, some parts of 
residential areas are unusable; survivors have to stay in a new place other than their previous 
home. Affected people by a natural disaster, especially those lost relatives and their properties, 
have bad mental situations. These people need a safe shelter to return to their normal lives. Indeed, 
the basic needs of displaced people in the aftermath of natural events, is to have suitable temporary 
settlements, which plays a critical role in keeping up and saving people's lives and ensuring 
security in the aftermath of the incident (khorshidiyan, 2006). 
 Additionally, this issue embraces several factors. In other words, temporary housing 
issue is a multidisciplinary problem, which need to be considered in short time. In this regard, it 
is required to apply a robust decision-making method to overcome the aforementioned problems. 
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To this end,  is based on (MIVES) with help (AHP) the Analytical Hierarchical Process. (AHP) 
is employed for structuring the decision-making process for the selection of a manufacturing 
system among feasible alternatives based MIVES.  
The case study of this master thesis is an affected city of Iran by the earthquake in 2017. 
The country of Iran, due to its location in the Alpine- Himalayan belt, is one of the five seismic 
countries in the world  (Mohammadzade & Fakhri, 2015).  About 17.6% of the earth's devastating 
earthquakes occur in Iran. The presence of variable climate and instabilities. The earthquake is 
one of the natural disasters that is known as the most important issue of urban planning and crisis 
management in Iran (Forghani & Darbandi, 2015). 
1.2 GEOGRAPHICAL LOCATION OF THE CASE STUDY  
The case study of this dissertation is Sarpol-e Zahab, which is located in the west of 
Kermanshah, a western province of Iran. The population of Sarpol-e Zahab was 85,342-people 
(Statistical Center of Iran, 2016).  At 21:48 on Sunday 12 /11/2017 an earthquake, with magnitude 
7.3, occurred close to Ezgeleh in Kermanshah province. The earthquake was followed by 148 
aftershocks until 16:30 on Monday 13/11/2017 (Institute of Geophysics National Seismic Center, 
2017). In this earthquake, five-city had been affected. The most damages of the earthquake 
happened in Ezgeleh, Sarpol-e Zahab, Qasr-e Shirin and Eslamabad-e Gharb. Among all the 
affected cities, Sarpol-e Zahab was the most breakdown and had higher number of casualties 
(Road Research Center, 2017). The 123400 buildings were built in Sarpol-e Zahab, of which 
35200 were destroyed and 59642 damaged. Aftermath of this earthquake, 738 people died and 
9388 people were injured; and 70000 people were displaced (Statistical Center of Iran, 2016). 
1.3 OBJECTIVES  
This master thesis aims to design a model, for selecting the most suitable post-disaster 
site location of temporary housing based on sustainability goals (from economic, social and 
environmental perspectives). 
In order to reach the main objective, the following specific questions should be answered: 
 Which indicators are required to be assessed for having most suitable sites? 
 Which indicators have higher impacts on sustainability indexes? 
 How to increase social, economic, and environmental satisfactions values? 
 What are differences of site locations are located inside or outside of the city regarding 
the sustainability perspective  
 Where will be the better places for the site location? 
1.4 WORK METHODOLOGY 
As shown in Figure 1.1, the MIVES method is applied as the main methodology of this 
dissertation. In general, the required data are collected in order to design a new model based on 
the MIVES concept and characteristics of the case study. Then, the new model is designed and 
applied to the case study. In this section, indicators and their weights are determined. 
Additionally, sustainability indexes of alternatives are evaluated using MIVES formulas. In the 





Figure 1.1. The methodology in case study. 
In CHAPTER 1 the introduction section presents a general view of this thesis, including 
main problems, objectives, case study, and the methodology. 
In CHAPTER 2 the keywords of this research study are explained. Additionally, the 
previous studies are related to the subject of this master thesis are reviewed. 
In CHAPTER 3 the different natural hazards (earthquake and flood) and the effects of 
soil, location of the fault and other governing parameters of the decision are identified and 
discussed as well as characteristics of case study. 
In CHAPTER 4 the main methodology of this thesis, MIVES, and its components 
(weights, indicators, criteria and requirements) are explained. 
In CHAPTER 5 Apply methodology to the case study and getting the end result. 













































2.1 TEMPORARY HOUSING 
In earthquake-prone areas, the possibility of a natural occurrence of incident is high. 
However, there is a lack of research on how to provide better services to the affected people. This 
has caused this, which measures to accommodate and meet the needs of the injured. It usually 
takes place without proper planning, which reduces the quality of the service. The occurrence of 
natural disasters in all societies is inevitable. Due to the type and extent of the accident and the 
location of the incident, it can lead to various consequences. From the level of non-observable 
damage to the occurrence of various crises and catastrophes. Therefore, after an accident with 
damage to permanent habitats comes in. People lose their shelter and housing, and since making 
permanent housing for survivors requires a lot of time and money. That is the short term it is not 
possible to discuss the temporary settlement and finds a special place. The post-disaster period, it 
is not a single period at all. Also consists of three the construction period is. These three periods 
are: (1) Period of life (2) Stabilization of conditions and (3) Resuscitation (Nezhad, 2010). 
 Emergency accommodation, which means immediate shelter, which provides the least 
comfort. Comfort and privacy for the homeless immediately after the accident (Nezhad, 
2010). 
 Temporary housing, which is a shelter that is at least comfort, for quasi-family situations. 
Sleeping/sitting/privacy space for fixation family units in the post-traumatic period 
(Nezhad, 2010). 
 Half-permanent settlement means the provision of housing that provides comfortable and 
comfortable conditions to help restore the proper living conditions to family units. There 
will be a year after the accident brought up (Nezhad, 2010). 
2.2 SUSTAINABILITY 
The development of sustainability was determined in 1987 according to the so-called 
concept "Bundled Report" (United Nations). Whereas the human population grows in geometric 
progression. While the means of subsistence do so in arithmetical progression. Will be need for a 
change of trend towards more sustainable solutions. Need to evaluate it because want to achieve 
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sustainability. There are three fundamental aspects that lead us to Sustainable development these 
pillars are the environmental (usually evaluated through the ACVs), the economic the social.  
Figure 2.1 is, (1) minimize economic, (2) maximize social, and (3) minimize environmental 
impacts, based on local conditions (Josa, 2012). 
 
Figure. 2.1. Main requirements of PDH sustainability (Josa, 2012). 
2.2.1. Economic 
According to (Fuente, Oriol Pons, & Aguado, 2015) the most important criteria in 
economic requirement is cost and time. It is critical since the disaster happens and after post-
disaster, there is a lot of demolition of Structure and Infrastructure. Moreover, after post-disaster 
should spend many expenditures for repairing and reconstruction the building, rod and, 
Infrastructure. In fact, aftermath must do the preparation and provide utilities require mobilization 
treatment health. Therefore, the preparation of these initial needs is essential to spend money. 
Ought to choose the option of economic do not spend more money in economic and this is 
inevitable. Therefore, three indicators are (1) land of cost (2) cost of preparation of the sit (3) cost 
infrastructure of the sit. According to (Lombera & Aprea, 2009) the economic operation should 
be considered in duration the construction stage and in terms of its maintenance and conservation 
throughout its useful life. In Construction of industrial is intended to the maximum efficiency and 
reduce financial costs. Another factor to consider is the cost of land the importance of the final 
cost of the building. An economic factor is an important part of maximum profit, in every 
business, it is always looking for an economy. 
2.2.2. Social 
Stakeholders are the main part of the society who get homeless after the earthquake and 
need help because they are physically and mentally injured. The social requirements can also 
include additional indicators that can be reviewed. According to (Pons & Fuente, Integrated 
sustainability assessment method applied to structural, 2013) the social requirements analyze an 
alternative effect on society. The social requirements of eliminating discriminatory indicators are 
lower, the studies on people show. According to (Hosseini S. M., 2016) ergo physical and mental 
health, well-being, and so on can play a key role as social indicators to evaluate and affect another 
part of social requirements. Here to take part it and Consider mental and physical aspects, such 
as risk, health conditions, community participation, infrastructure, etc. Benefits of improving 
living standard to local communities (Li‐Yin Shen, 2010). 
2.2.3. Environmental 
Although Sustainability is really important, achieving a sustainable environment is very 
complicated. Insomuch that the population is increasing it leads the environment to damage the 
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ecology. The ecology, that is going to be used in future by the next generation, has six principle 
indicators,(1) water, (2) Co2 emission, (3) energy, (4)Improving productivity, (5)reducing the 
generation of pollution, (6) and reducing resource consumption (Li‐Yin Shen, 2010). 
2.3 LITERATURE REVIEW ABOUT SIT LOCATION CHOOSING FOR 
TEMPORARY HOUSING 
Due to the importance of temporary housing, many articles have been written about it. 
Below are some of them 
1- Providing a new model is able to select an optimized location for TH with economic, 
social, cultural and environmental assessments. To obtain satisfactory, satisfaction from 
the interests of the beneficiaries. This model was designed to (1) maximize the welfare of 
the DP, (2) minimize the negative impact on neighborhood life, (3) minimize the general 
cost of TH (4) to minimize the negative impact on the environment, and (5) Maximize 
the welfare of people involved in the construction of TH. This site can be used for 
emergency shelter and shelter. Used to find the best site location for TH for the probable 
earthquake Mosha in Tehran, (Iran). The Integrated Value Model for Sustainability 
Assessment (MIVES), which consists of multiple decision-makers. Multiple Decision 
Model (MCDM) to assess sustainability (Hosseini, Albert de la Fuente, & and Oriol Pons, 
2016) . 
This article does not cover the distance between hospitals to sites in the social sector. 
Indicator the hospital after the earthquake is very important. Additionally, there is a lot of injury 
after the earthquake it has to be checked. 
2- For a proper and regular selection of temporary shelters, pre-earthquake, using a 
geographic information system and MADM based on the crime of assessing damage after 
determining the appropriate criteria for selecting a temporary asylum application. For the 
municipality of Tehran zone 1 the capital of Iran. Purpose of this research was (1) the 
criteria governing the identification and construction of temporary shelter• (2) the 
methods that can be employed in site selection• (3) the appropriate means of site selection 
(Babak Omidvar, 2013) . 
This article does not mention the dangerous areas near the flood, fault and hazardous 
areas. This is a very important issue because there is the possibility of earthquake occurrence after 
the first earthquake. It may be much worse in the second earthquake. However, did it in my own 
work to distance from the fault and flood area. Also, the distance from hazardous areas. 
3- The purpose of this article is to provide guidance. It can design and build high-quality 
homes while saving time and money. It discusses economic, social, cultural, 
environmental, time, and so on. Covering a wide range of issues in terms of qualitative, 
managerial (etc.) (Abulnour, 2013). 
If the topic points to the appropriate place, it was possible to point out the choice of a 
suitable location and its relation to construction. For example, land prices, land preparation costs 
and land needed infrastructure. 
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4- Schools should be resilient in events such as earthquakes, such that their operations will 
not be affected. Have an important role in the post-disaster activity. A safe school 
represents a healthy learning place and an appropriate temporary shelter. Vibration has 
caused considerable damage and has caused many children to die in the world. More than 
10,000 schoolchildren and 7,000 seriously injured classrooms in Kashmir 2005.In 
northern Pakistan, where 17,000 students died, and 10,000 schools was destroyed. The 
1990 earthquake crashed into a six-store building in the Philippines (Rizalyn C. Ilumina, 
2018). 
School buildings have two functional factors. Educational value and emergency value. 
After the disaster of using the school such as the storage, of relief supplies and the operation 
center. In the study a methodology of assigning an index corresponding to a school building post-
disaster. Functional asset value using the Analytical Hierarchy Process (AHP) and an expert’s 
survey. In addition to a prioritization plan, decision-makers can prioritize buildings with high 
seismic hazard and high asset value (Rizalyn C. Ilumina, 2018) . However, do not mention to the 
social sector as well as to the economic sector. If the social sector is taken into consideration, this 
was a good thing because it has a consistent direct relationship with it. 
2.4 LITERATURE REVIEW ABOUT MIVES 
These days using MIVES in a plenty form got extensive and universal thus, can see it in 
different articles and projects, so this decision- making method helped the best option among 
those opportunities has been chosen. Here is some dissertation in which this method used. 
1- The first article is about Multi-Criteria Decision-Making in the sustainability assessment 
of sewerage pipe systems. That thesis focuses on the analysis of the sustainability of 
different materials provided for sewage pipes. Using a Multi-Criteria Decision-Making 
method (MCDM) based on value function concept. Then several attributes of the scientific 
value-added of that research include the establishment of a method. The subjectivity 
involved in the measurement and comparison process minimized. Substitute materials for 
the construction of sewage pipelines. In addition, it has been concluded that concrete 
solutions are better in terms of stability for wider diameters other substitutes (Fuente, Oriol 
Pons, & Aguado, 2015).  
2- The second article is about a combination of the Knapsack algorithm and MIVES for 
choosing optimal temporary housing site locations: A case study in Tehran design a new 
model for choosing a site based on sustainability concepts. The new model combines the 
Integrated Value Model for Sustainability Assessment (MIVES) and the classical 
algorithm to identify a subset of the stable among the possible options based on the region 
(Hosseini, Ponsb, & Fuentea, A combination of the Knapsack algorithm and MIVES for 
choosing optimal, 2017). 
3- The third article is about a system approach to the environmental analysis of industrial 
buildings, residential and office buildings. However, more attention should give to 
sustainability in many industrial construction fields. Accordingly, an Integrated Value-
for-Sustainability Assessment Model (MIVES) model presented. In this dissertation, 
which sets out six study areas to define the sustainability criteria for industrial buildings 
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This system uses the tree to calculate the stability of the tree, (Toma, Lombera, & Aprea, 
2009). 
4- The fourth article is about integrated value model for sustainable assessment applied to 
technologies used to build schools in Catalonia, Spain. That article shows that a study to 
find out that technology has proven that the most sustainable. For building used schools 
are in a place where there are meaningful these kinds of buildings. The study seeks out 
that architecture technology the Economic downsizing, environmental and social effect to 
solve the problem. The Integrated Value Model for Sustainability Assessment (Flexible 
Model for Value Assessment and MIVES) used in this research to create a dynamic 
assessment tool. Choose processes to determine which technology should use to create the 
most sustainable school center (Pons & Aguado, 2012). 
5- The fifth article is about multi-criteria decision-making method for assessing the 
sustainability of post-disaster temporary housing unit’s technologies case study in Bam, 
2003. This research study offers a new model for choosing an optimized THU based on 
the concept of sustainability. This model supports decision-makers in selecting a more 
appropriate type of THU to reduce temporal efficacy (TH) when there is no possibility. 
MIVES model a sustainable assessment (MIVES) is a multi-criteria decision making 
(MCDM), which includes the concept of the value of performance, to evaluate the 
sustainability of the value of each the alternative. THU technology that proposed for the 
Bam earthquake improvement program proposed by a semi-public organization this 
method used to achieve two purposes, (1) to determine the technology to users and (2) to 
test the model (Hosseini, Fuentea, & Pons, 2015). 
6- The sixth article is about multi-criteria decision-making method for sustainable site 
location of post-disaster temporary housing in urban areas. A new model to support 
decision-makers in choosing site locations for TH. This model can determine the optimal 
location of the site based on the integration of economic, social and environmental aspects 
throughout the life cycle of these homes. The integrated value forecasting model 
(MIVES), the multiple decision model (MCDM), for assessing the sustainability of the 
above aspects. MIVES includes a concept of the value function that allows the 
homogeneity index to base on the satisfaction (S. M. Amin Hosseini Albert de la Fuente 
& Oriol Pons, 2016).  
7- The seventh article is about the use of MIVES as a sustainability assessment MCDM 
method for architecture and civil engineering applications. This article is a synoptic study 
of the main evaluation of the sustainability of the analysis of methods for the construction 
sector. The comparison of their strengths and their weaknesses to challenge the Spanish 
virtual model for sustainability assessment (MIVES). MIVES multi-criteria decision-
making methodology based on the concept of value performance and seminars by experts 
in this thesis, examine the merits of MIVES and the weaknesses through it (Oriol, Fuente, 
& Aguado, 2016).  
8- The eighth article is about multi-criteria decision-making model for assessing the 
sustainability index of wind-turbine support systems. Application to a new precast 
concrete alternative. Determining which system is suitable for a set of boundaries (e.g. 
height, power turbine, and soil conditions), the economic, social and environmental. The 
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model compatibility has proven by assessing the stability index (Fuente, Armengou, Pons, 
& Aguado, 2016). 
9- The ninth article is about sustainability based-approach to determine the concrete type and 
reinforcement configuration of TBM tunnels linings. Case study, extension line to 
Barcelona Airport T1. Concrete and reinforcement to cover segment TBM tunnels using 
MIVES (a multi-functional decision-making method for sustainability assessment). This 
MCDM approach allows for at least mentality in decision making while integrating 
economic, environmental and social factors. This model was used to assess the 
sustainability of the various options presented for its production (Fuente, a, Armengou, & 
Aguado, 2016). 
10- The tenth article is about integrated sustainability assessment method applied to structural 
concrete columns. This research provides a general model for the stability analysis of 
columns. This tool evaluation has taken using MIVES, the MCDM decision that has been 
made. Considers the main sustainability programs (economics, environment and social) 
and are valuable. The concept of performance to coordinate indicators and match the 
degree of satisfaction. This is a general tool and can be used to evaluate other components 
in the building after that (Pons & Fuente, 2013).  
11- The eleventh article is about the use of MIVES as a sustainability assessment MCDM 
method for architecture and civil engineering applications. This article is a synoptic study 
of the main evaluation of the sustainability of the analysis of methods, for the construction 
sector. The comparison of their strengths and their weaknesses to challenge the Spanish 
virtual model for sustainability assessment (MIVES). MIVES multiple criteria decision-
making method based on the concept of value performance and seminars from experts in 
this dissertation. Examine the merits of MIVES and its weaknesses through its 
methodology and two applications of representation. Finally, the area is using MIVES 























































3.1 DIFFERENT SOIL TYPES IN DIFFERENT AREAS IN SARPOL-E 
ZAHAB 
Examine the various phenomena associated with this earthquake. The geological 
phenomenon and geotechnical phenomenon have occurred and it is important to study these 
phenomena. According to (Haghshenas A. , 2017) these factors can play a role in this soil is 
definite. It is because of much less destruction in the northern heights of the city across the bridge 
of Zahab, which is heavy rock and poor soil. In Sarpol-e zahab and the north of the boulevard, do 
not see destruction in that form.However, down the Boulevard "Karbala Road", which is the main 
boulevard of the city. Destruction is very wide in several neighborhoods.  
In terms of appearance when look at the soil, it is fine grains and the upper part of it is 
agricultural soil. Two hundred the units of Maskan Mehr were in the northern city of SarPol-e 
Zahab, which had not been seriously damaged and was part of the Cracks. According to 
(Baitullah, 2018) due to the major damage of the SarPol-e Zahab city in zone of Foladi, the effect 
of soils was remarkable. Behind the area of Maskan Mehr Shahid Shirodi housing building, it 
traverses Sarpol-e Zahab and the zone Foladi. Goes to the Alvand River, from the Piran waterfall 
to the city of SarPol-e Zahab. This route involves soft soil and saturation due to the running water 
of the Alvand River. 
 The soft soil of this area has also played a role in increasing the damage to the buildings 
in this area. Considering serious soil type, construction effect and magnification of earthquake 
acceleration and increasing the duration of earthquake vibration duration by soft, ash and wet soil. 
According to (Haghshenas, ashayeri, mosavi, & biglari, 2017) the main boulevard of Sarpol-e 
Zahab city is the presumption of the existence of manual soil by some citizens in some areas, 
including the area of zone Foladi. The lower parts of west, of the coastal boulevard in the distance 
between the beaches Boulevard on the river to the buildings of Maskan Mehr housing complex 
Shahid Shiroodi.  
In addition, drilling of post-war construction spans and construction on them, as well as 
increasing the size of soils and further degradation also raised. Field observations confirm the 
existence of a vast area of the village of the soil - a result of the mosquitoes in recent years by the 
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municipality - near the Shahid Shirodi complex. Maskan Mehr housing buildings in Shahid 
Shiradi Complex also not built on hand soils and built on agricultural land. As shown in figure 
3.1, distribution map for damage caused by unitary, the rate of destruction in the south of the city 
of Sarpol-e zahab. 
 
Figure. 3. 1. Distribution map for damage caused by unitary the rate of destruction in the south of the city 
(Haghshenas, ashayeri, mosavi, & biglari, 2017). 
3.1.1 TYPE OF SOIL IN THE HOSPITAL AREA IN SARPOL-E ZAHAB 
 In this project, there are (6) drill bits. To drill a machine to dry depth 7.5 and 10 drilling 
meter. Based on information in the borehole. Soil is a species of clayey fine grains. A borehole at 
a depth of 8 meters collided with water. Other borehole are not static. The number of (SPT) the 
result of the standard penetration test, in all boreholes, it is about 30, soil type III. The results of 
dry soil specific gravity are approximately 1.67 
g
cm3⁄
 , an indication of middling soil density  
(Salamat, 2017). 
3.1.2 TYPE OF SOIL IN THE MASKAN MEHR AREA IN SARPOL-E 
ZAHAB 
 In this project, there are (7) drill bits. To drill a machine to dry depth 10 and 20 drilling 
meter. Based on information in the borehole. Soil is of type, coarse sand with fine clay. The 
number of (SPT), it is a sign of high soil density above 30 soil type III. A borehole at a depth of 
2 meters collided with water. Other borehole are not static (Salamat, 2017). 
According to the above-mentioned Sarpol-e zahab area, divide into three parts of the soil 
type dirt as shown in figure 3.2, in the region of A in the north of the Sarpol-e zahab is rocky soil 
and high strength. In addition, in area B, soil agricultural and manual soil is from depo time of 






Figure. 3. 2. Split Sarpol-e zahab of soil type. 
3.1.3 SOIL ASSOCIATION WITH THE EARTHQUAKE 
According to (Behloli, 2017) inappropriate soil and the presence of earthquake-stricken 
and earthquake-damaged areas could be due to the losses in this earthquake. Which itself indicates 
that, unfortunately, urban development plans are without comprehensive and realistic studies and 
inappropriate areas for housing and development of the city. 
In the selection of project sites, and especially important projects such as hospitals, 
buildings with population density. High-risk centers, it is necessary to pay attention to the type of 
soil and design based on soil behavior in the site. In the construction of the building, excavation 
of boreholes and geotechnical tests and building design based on the soil characteristics of the 
land should be mandatory and strictly enforced. So soil should affected, when building on a stone, 
may not have a problem if design a building with less force. If build on softer and softer soil, 
because of the strength of the vibrational earthquakes, these buildings must designed and 
constructed to withstand and sustain 
3.2 FAULT AREA IN SARPOL-E ZAHAB 
Effects of near field like orientation and localization. Move at the fault page and the rise 
of the pulse in the speed map in the near range. This dominant frequency of about one second 
causes the regions to be perpendicular to the fault Placed. Have a stronger movement compared 
to other cities (Haghshenas, ashayeri, mosavi, & biglari, 2017). As shown figure 3.3 shows the 
location of the fault in Sarpol-e Zahab. In a part have divide the areas into eastern and western 




 Figure. 3. 3. The map of fault of Sarpol-e zahab  (Center, More than 3.7 earthquake reports from 
Kermanshah, 2017). 
 
Figure. 3. 4. Split Sarpol-e zahab of fault. 
3.3 FLOOD AREA IN SARPOL-E ZAHAB 
Do not have a house on the river's edge, because the soil is in trouble. The soil that is next 
to that river is poor soil. If also want to build a house, it will not built with construction rules. 
Slope of city from north to south. Another point is about the adjacent areas of the river in the city 
of SarPol-e Zahab, which should considered. The occurrence of the phenomenon liquefaction and 
spillage of sand in the riverbed. Especially near Maskan Mehr Shahid Shirodi and neighborhood 
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is a long time. The effects of this phenomenon well seen on the riverbed (Haghshenas, ashayeri, 
mosavi, & biglari, 2017). In a part, divide the areas into 3 parts as shown in figure 3.5. 
 
Figure. 3. 5. Split Sarpol-e zahab of flood. 
3.4 DIFFERENT GROUPINGS OF TEMPORARY HOUSING 
According to mention the above, categorized site positions into different groups. G1, 
Type of soil.G2, Distance from fault .G3 Distance from flood .G4, Residential places.G5, Non-
residential places.G6, Center of town. G7, Out of town.  
G1, Soil= (TH5, TH7, TH12, TH18, TH27, TH41, TH43,) 
G2, Fault= (TH5, TH7, TH12, TH18,) 
G3, Flood= (TH12, TH18, TH27, TH32, TH41,) 
G4, Residential = (TH7, TH12, TH27, TH32, TH41,) 
G5, Non-residential = (TH5, TH18, TH43,) 
G6, Center of town = (TH7, TH12, TH18, TH32, TH41,) 
G7, Out of town = (TH5, TH43, TH27,) 
3.5 INFORMATION ABOUT THE EARTHQUAKE OF SARPOL-E 
ZAHAB 
“In the first part will talk about the earthquake, where and it happened. The Kermanshah 
earthquake occurred on November 12, 2017 with a magnitude of 7.3 M. It occurred in the 
northwest of Iran, near the border of this country with Iraq in the depth of the average crust of 19 
km. The earthquake occurred about 10 kilometers from Ezgeleh and 33 kilometers from Qasr-e 
Shirin 37 kilometers from Sarpol-e Zahab. The local time was 21 and 18 minutes, which 
corresponds to world time 18 and 18, with duration of 1/29 s. The earthquake affected 10 cities 
and 1930 villages (USGS, 2019). In addition, the earthquake occurred near two capitals of the 
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autonomous communities called Sanandaj and Kermanshah with the distances 216 and 174 km. 
Also reportedly three earthquakes occurred before the earthquake and 526 earthquakes after the 
earthquake with magnitudes 4/7 M up to 1/8 M, until hour 12am on November 28, 2017, 
according to (USGS, 2019) then the USGS community internet intensity Map as shown in figure 
3.6”. 
 
Figure. 3. 6. USGS community internet intensity Map (USGS, 2019). 
In april of the year 1150, is another devastating earthquake that occurred in Sarpol-e 
Zahab area. Based on the reports obtained in Iran, there are earthquakes every 10 years for 
example the one of August 11, 2012 in Ahar and Varzaghan, previously the one of December 26, 
2003 in Bam, and before another earthquake in June 21, 1990 in Rudbar and Manjil, however, in 
the Kermanshah area, during the past 100 years, large-scale earthquakes had not occurred. 
Acoording to (Zifan, 2017)  the exact location of the earthquake has been shown in figure 3.7. 
 
Figure. 3. 7. Map of the location occurred earthquake (Zifan, 2017). 
3.5.1 FINITE FAULT MODE 
“The Zagros mountain range, which extends over a length of more than 1500 km from 
eastern Turkey, through part of Iraq and Iran, to the Gulf of Oman, it is one of the key structural 
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elements in The alpine and recent tectonics of the Middle East. Structurally, it seems to result 
from the collision of the continental plate of Arabia in the southwest with Central Iran in the 
northeast as shown in figure 3.8. The seismicity of the region indicates that the tectonic 
deformations are still in progress (USGS, 2019)”. 
 
 
Figure. 3. 8. Cross-section of Slip Distribution (USGS, 2019). 
According to USGS reports, the reason for the Kermanshah earthquake was the activity 
of the Zagros plate. “Distribution of the amplitude and direction of slip for sub fault elements of 
the fault rupture Model are determined from the inversion of tele seismic body waveforms and 
long period Surface waves. Arrows indicate the amplitude and direction of slip (of the hanging 
wall with Respect to the footwall), the slip also colored by magnitude. The view of the rupture 
plane is above. The strike of the fault rupture plane is 352° and the dip is 16°E. The Dimensions 
of the sub fault elements are 6 km in the strike direction and 5 km in the dip direction. The rupture 
surface is approximately 35 km along strike and 20 km along down dip. The seismic moment 
release based upon this plane is 1.2e+27 dyne.cm” (USGS, 2019). Unit 3:52:54 in date 2017 
November 22 recorder 878 Aftershocks (Dr & Beitolahi, 2017) . 
This earthquake recorded with 59 station of accelerometer, location of the station of 





Figure. 3. 9. Number of recorder stations (Road Research Center, 2017). 
 
In below there is table numbers of change earthquake from 2017 march 21 until 2017 
November 12 as shown table 3.1 (Road Research Center, 2017). 
 
 
Table 3.1. Numbers of change earthquake (Road Research Center, 2017). 
In this earthquake five city had been effect and the most damage of the earthquake is 
effect to Ezgeleh,Sarpol-e Zahab, Qasr-e Shirin and Eslamabad-e Gharb, in between all city was 
the most breakdown and dead in Sarpol-e Zahab. 
Earthquakes occurring from 21/march /2017 up to 13/nonmember 2017 as shown figure 
3.10 it shows the seismicity of this region has been high, all of earthquake from The beginning 
year until 14/nonmember 2017 were 124 and according to of report (Road Research Center, 2017) 




Figure 3.10. Place and turns in near of earthquake, (Road Research Center, 2017). 
3.6 POPULATION 
In the below there are table of the process of changing the urban population and village 
population of the affected city in three tens of the near city of the earthquake as shows in table 
3.2 ,3.3 . Also as shows in table 3.4 is about increasing the number of cities in Kermanshah 
province in three decades, and population trends urban village of the province (Road Research 
Center, 2017). 
 
Table 3.2. The process of changing the urban population of the affected city in three tens (Raheb, 




Table 3.3. The process of changing the rural population of the affected city in three tens (Raheb, 
moghatai, Najafi, & Rafiei, 2017). 
 
Table 3.4. Increasing the number of cities in Kermanshah province in three decades, population trends 
urban village of the province, (Raheb, moghatai, Najafi, & Rafiei, 2017). 
3.7 INFORMATION OF BUILDING 
observed in this figure in province near of  kermansha there are 320000 of unit residential 




Table 3.5. Numeral of building without skeleton and building with skeleton (Road Research Center, 
2017). 
 
Table 3.6 Percentage of building without skeleton and building with skeleton (Road Research Center, 
2017). 
The population of living in building without skeleton and building with skeleton in 
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Table 3.7. Percentage of building without skeleton and building with skeleton (Road Research Center). 
 

















































3.8 AFTER THE EARTHQUAKE 
Including 123400 buildings, of which 35200 were destroyed.59642 damaged, 3931 
commercial buildings affected in the urban and rural areas. Aftermath of this earthquake, 738 
people died and 9388 people were injured, and 70000 people were homeless (Statistical Center 
of Iran, 2016)   . The earthquake, the electricity of three cities of Sar-e-Pul Zahab, Qasr-e Shirin 
and Tazehabad 100 percent was definitively. The cities of Kerend-e Gharb, Yavanrud, Gilan-e 
Gharb, Paveh and Kermanshah were 31 to 61 percent definite. There were about 480 villages with 
electricity failures, according to one of the problem, loss of water resources in 7 cities. This 
problem continues in about two weeks in the cities of Sarpol-e Zahab and Qasr-e Shirin. More 
than 511 cases of broken drinking water lines occurred in earthquake cities. The gas company of 
Kermanshah province cut off the gas network of the three city of Salas-e Babajani, Sarpol-e Zahab 
and parts of the city of Qasr-e Shirin, (banafshi, 2017). 
Red Crescent 16 rapid reaction, team 31 rescue dog, team 41 specially displaced, team 
41-immigrant emergency response. Team 9 emergency officers and a total of 591 operational 
forces as well as 40 ambulance units 9 rescue vehicles. During the transfer of injuries, used 33 
Helicopters of the Red Crescent and Police. Heavy traffic was between, Patagh to Sarpol-e 
Zahabin the early hours after the earthquake occurred. So that injured people cannot be deployed 
at the right time. Most injured were taken to health centers by private cars. Of course, with the 
dispatch of several ambulance and buses, these problems became less severe the next morning. 
Between 33 and 57 thousand households somehow affected by the earthquake (Mansori, 
2017).The main building in near the earthquake whereas they didn't full hurt , but couldn't use of 
them (Raheb, moghatai, Najafi, & Rafiei, 2017). According to Najjar 4,000 tons of forage for 
livestock in the region will be distributed through agriculture jihad (Hamshahri, 2017). 
3.9 EFFECTS ON CITIES 
3.9.1 ABOUT LOCATION AND POPULATION OF SARPOL-E ZAHAB 
The city of Sarpol-e Zahab, with an area of 90330 hectares, and population density is 
almost for each persons, 83 persons in hectares, and the quality of the building is for concert 
structure  (2/13%) and steel structure is (4/21%) and masonry structures is (4/65%) (Raheb, 
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moghatai, Najafi, & Rafiei, 2017). Located in the west of the autonomous community of 
Kermansha. According to the report of the Central Organization of Statistics of Iran in 2017, the 
population of Sarpol-e Zahab was 85,342-people.The city of Sarpol-e Zahab is north of Salas-e 
Babajani east of the city of Dalahu, south of the Gilan-e Gharb city, and west to Qasr-e Shirin and 
Iraq (Statistical Center of Iran, 2016). 
3.9.1.1 Sarpol-e Zahab (after the earthquake) 
Among all these cities, the greatest number of deaths and damages was in city Sarpol-e 
Zahab. According to the forensic reports, the death toll is 518 people and according to the reports 
of the housing foundation, the damage caused by all the buildings is about 30000. In addition, the 
city had only one hospital, of which the damages generated were very large. The fall of the rock 
on the path, which led to the collapse of the powerful electric power pole and the blockage of the 
main road of Kermanshah Sarpol-e Zahab. Eighteen schools destroyed during earthquake 
(Mansori, 2017) and (Housing Foundation of I.R.Iran, 2017). The influence of rain into the tent 
and the temporary settlement of the earthquake of Sarpol-e Zahab (Babakhani & Molavi, 2018). 
According to Governor of province of sarpol-e zahab on the power cable connection in the 
temporary housing of earthquakes in sarpol-e zahab, 10 the tent in fire burning (zahab, 2017). In 
below there is figure after of earthquake as shown in figure 3.11 this picture purple color is place 
of hospital and red color is place of damage and green color is it have been chosen of place for 
temporary housing (Kiyani, 2017). 
 
Figure. 3. 11. Figure after earthquake in Sarpol-e zahab, (Kiyani, 2017). 
3.9.1.2 Hospital of Sarpol-e zahab 
Establishment of Sarpol-e Zahab hospital in 1992 by the red cross after the Iran-Iraq war. 
About 1000 square meters under the building, In the south-east of the city, system foundation is 
single with tie (Majidi, 2018). 
The 119 health houses in hometown of Sarpol-e Zahab, Salas-e Babajani, Dalahu, 
Ezgeleh, and Eslamabad-e Gharb damage. Below table, hospitals of Imam Khomeini in 
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Eslamabad-e Gharb, the shahid of Sarpol-e Zahab and have been seriously damaged. According 
to (Kalantari, 2017) there is in below as shown Table 3.8 the treatment centers visited and the 
distance to the earthquake center. 
Table 3.8. The treatment centers visited and the distance to the earthquake center (Kalantari, 2017). 
 
Distance to center 
 
Name of the health center 
47.7 Haspital Shohada Sare Pole Zahab 
106 Haspital Emam Khomini Eslamabad Gharb 
47 Haspital hazrate abplfazl ghasre shirin 
83.4 Haspital Zahra Gilan Gharb 
51 Haspital Ghodos Pave 
61.2 Haspita Hazrate rasol Javan rod 
33.7 Clinic in Salase baba jani 
75.1 Medical center in Dalaho 
 
Hospital in Sarpol-e Zahab, the building of the hospital saw severe damage from the 
earthquake, 54 beds were active during the earthquake. The hospital building is a concrete framing 
frame with a double side roof slab and a floor, building facade made of stone. Another hospital 
transmitted to the region was a desert hospital in the region of the guard. The hospital consisted 
of five buses connected to each other, with various equipment from the operation room chamber, 
radiographs labs (Kalantari, 2017) as shown in figure 3.12. 
 
Figure. 3. 12. Army Field hospital in Sarpol-e Zahab City (Kalantari, 2017). 
The main hospital in Sarpol-e Zahab was severely damaged and could not be served as 
shown in figure 3.13. 
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Figure. 3.13. Severe injuries to Sarpol-e Zahab martyrs hospital (Kalantari, 2017). 
3.9.1.3 Maskan-e mehr of sarpol-e zahab 
Maskan-e mehr housing buildings, Mehr Sarpol-e Zahab, Shahid Shiroodi town 41 Block 
7th floor residential. Approximate dimensions of these blocks are 18 m at 18 m. kind use material 
is concrete (Kiyani, Farshchi, & Kykhosro, 2017). The Alvand workers' Mehr housing: 48 blocks 
of 4 residential floors, buildings steel made of two IPE 140 profiles. In all, all of these 48 building 
blocks have been damaged (Kiyani, Farshchi, & Kykhosro, 2017). The 12 blocks consisting of 
100 residential units 100% destruction (Bitolahi, 2019).The town of Farhangian with the name of 
Mehr  Shokouh 25 blocks of 5 residential floors, approximate dimensions of these blocks are 10 
meters at 18 meters, the type of these steel buildings. 
3.9.1.4 School of Sarpol-e zahab 
In this earthquake, schools do not see much damage. The damage is only in the facade as 
shown in figure 3.14 (Mohamadi, 2017). School in other city they had good performance in the 
earthquake and save of the hurt very Serious, and major of the school use instead place of help a 
people (Raheb, moghatai, Najafi, & Rafiei, 2017). 
 
Figure. 3. 14. School in Sarpol-e zahab (Mohamadi, 2017). 
3.9.2 ABOUT LOCATION AND POPULATION OF SALAS-E BABAJANI 
The city is north of the city of Pave, from the east to the city of Yavanrud, from the south 
to the cities of Islamabad and Sarpol-e Zahab, and from the Maghreb to the territory of Iraq, and 
consists of two parts central and Ezgeleh. Its area is about 1920 square kilometers, It 252 villages. 
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Population based on the status of the center of the country in the year 95 was 35219, of which 
10,000 are urban and 260,000 villages and 8,000 nomads (Statistical Center of Iran, 2016). Due 
to, exist many free spaces in the margin of the city, develop of city is with Scattered (Raheb, 
moghatai, Najafi, & Rafiei, 2017). 
3.9.2.1 Salas-e Babajani (after the earthquake)  
With the 23 dead after the Sarpol-e Zahab, has been killing; one of the main victims was 
the earthquake. The city suffered 90% damage and displaced 36,000 people, (Statistical Center 
of Iran, 2016).  So thirteen earthquakes with a magnitude greater than five in the Richter scale 
have been felt, people are afraid of repeating the disaster of the month of November. Losing their 
loved ones a year in the tent and nightlife of the night in the morning. Before the earthquake, also 
there was not hospital in this area (MASHREGH NEWS, 2018). 
3.9.2.2 Hospital of salas-e babajani 
Salas-e Babajani, healthcare system in 1382 started, Has 8 beds for admission of women 
and men, it has a steel structure. The facade is brick and stone (Kalantari, 2017). In this program, 
visits to nine centers of the most important centers of treatment in the western province visited at 
a radius of about 110 km from the earthquake center. Estimates of damage based on the specified 
indicators (Kalantari, 2017) as shown in Table 3.9. 
Table 3.9. Qualitative description of the severity of the damage to the building (Kalantari, 2017). 
Qualitative description of the 
severity of the damage to the 
building 
Name of the health center 
Very much Haspital Shohada Sare Pole Zahab 
Very much Haspital Emam Khomini Eslamabad Gharb 
Much Haspital Hazrate Abplfazl Ghasre Shirin 
Little Haspital Zahra Gilan Gharb 
Little Haspital Ghodos Pave 
Medium Haspita Hazrate rasol Javan rod 
Little and  Medium Clinic in Salase baba jani 
Medium Medical center in Dalaho 
 
3.9.3 ABOUT LOCATION AND POPULATION OF EZGELEH 
The city of ezgeleh is located in the west of Kermanshah province and considered as one 
of the suburbs of the city of Salas-e Babajani .The distance from Ezgeleh to the center of 
Kermanshah Province is about 200 km. According to the latest census in 1395, the population of 
this city is 1502. The nearest city was the earthquake center 5 km (Statistical Center of Iran, 2016). 
3.9.3.1 Ezgeleh (after the earthquake) 
Slipping Stone, about 15 km south of Ezgeleh near the checkpoint .Causing damage to 
the office building, cutting off a soldier and causing serious damage to another soldier.6 people 
killed in this city. Drinking water from the city of Ezgeleh and 18 villages in the city after the 
earthquake is turbid. Not drinkable. In this earthquake, there were 12 livestock and 3 heavy 
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livestock and 6 livestock units damaged and two livestock units destroyed (Statistical Center of 
Iran, 2016). 
3.9.4 ABOUT LOCATION AND POPULATION OF QASR-E SHIRIN 
The city of Qasr-e-Shirin is limited to the north and west to Iraq from the south to Ilam 
province from the east to the cities of Sarpol-e Zahab and Gilan-e Gharb. In the 2016 census, 
there are 23,929 people. 5473 households. Qasr-e Shirin is located 166 km west of Kermanshah 
city. The city is located between 45 ° 35 'east longitude and 34 ° 31' north latitude and 333 meters 
above sea level. The city of Qasr-e Shirin has 186 kilometers of border with Iraq (Statistical 
Center of Iran, 2016). The space of the city 976 Hectare and density persons about 18 persons in 
each Hectare (Raheb, moghatai, Najafi, & Rafiei, 2017). 
3.9.4.1 Qasr-e Shirin (after the earthquake) 
Qasr-e Shirin with 16 killed. The earthquake destroyed the historic caravanserai of Qasr-
e Shirin. Temporary camps show people in theaters in the city of Qasr-e Shirin (MASHREGH 
NWES, 2017) as shown in figure 3.15. 
 
Figure. 3. 15. The areas marked with green are, related to the cluster camps of the peopl (MASHREGH 
NWES, 2017). 
 
Figure. 3. 16. The area marked with violet color related to one of the hospitals of Qasr-e Shirin city 
(MASHREGH NWES, 2017). 
39 
 
3.9.4.2 Hospital of Qasr-e Shirin 
Abolfazl Hospital, Qasr-e Shirin, The hospital built in 1999 on one floor and with 
concrete, the hospital capacity 32 beds; the facade of this building is of stone type (Kalantari, 
2017). 
3.9.5 ABOUT LOCATION AND POPULATION OF ESLAMABAD-E 
GHARB 
Eslamabad-e Gharb is the second most populous city in Kermanshah province. From 
northern Yavanrud city, east of Kermanshah city, south of Sirvan country and west of the city of 
Dalahu and Gilan-e Gharb of the west. Population 140876, the language of the people of 
Eslamabad-e Gharb is Kurdish, kalhori .The total area of 2109 square km. It is 46 degrees, 31 
minutes long, and 34 degrees 6 minutes long. General hospital is one.  Medical emergency Center 
are three, Health centers are Nine, Health homes are 58. The factories of this city are the factory 
of the tile of Kaje and its large factory of sugar factories (Statistical Center of Iran, 2016). 
3.9.5.1 Eslamabad-e Gharb (after the earthquake) 
Eslamabad-e Gharb killed with 23 person, found a few days old baby around a river in 
Eslamabad-e Gharb. It was maximum acceleration distribution of the earthquake, in Eslamabad-
e Gharb 210. Imam Khomeini hospital in Eslamabad-e Gharb, too damage. In Eslamabad-e Gharb 
Maskan-e Mehr, most a failure in the walls (Mansori, 2017). 
3.9.5.2 Hospital of Eslamabad-e Gharb 
Imam Khomeini hospital in Eslamabad-e Gharb. Imam Khomeini hospital consists of two 
main buildings. (1) Steel building and four floor with a capacity of about 134 beds, building 
facade made of stone. (2) The second building is a six-floor and 8300 square meters under 
building reinforced concrete structure. The hospital's capacity was 126 beds, Stone building 
facade. The construction of a new concrete section began in 2008 and benefited in 2017, hospital 
Imam Khomeini suffered serious damage and the hospital's electric was completely off (Kalantari, 
2017). 
3.9.5.3 Maskan Mehr of Eslamabad-e Gharb 
Eslamabad-e Gharb, Sharafabad residential complex located in Eslamabad-e Gharb, 99 
blocks 5 concrete floors. Each block has twenty residential units, is each floor is 4 unit, the 
approximate dimensions of the blocks are 25 meters in 13. The three hundred settlements located 
west of the west coast of  Kerend, 4 block building of 5 floors, type of build of the steel,dimensions 
each 18 in 18 meters (Kiyani, Farshchi, & Kykhosro, 2017). Mehr house Badre, is 20 blocks and 
has 522 units without damage (Bitolahi, 2019). 
3.10 OVERALL STATISTICS OF DEATHS IN EACH CITY 
According to reports of management crisis until now, deaths have been 586 as shows in 





Table 4.10. Number of the dead is to Divided of city (Road Research Center, 2017). 
Number of dead’s Cities 
518 Sarpol-e Zahab 
23 Salas-e Babajani 
23 Eslamabad-e Gharb 




3.11 DAMAGE TO HISTORICAL SITES 
Palace Khosro, Four Chapa and Abbasi Caravanserai in the Qasr-e Shirin, Yazdgerd 
castle in the village of Zarde and Zij Manizhe in the village of Patagh and the Argh Hill in the 
city of Gilan-e Gharb and temple of Polangard in Eslamabad-e Gharb (Mashregh News, 2018). 
3.12 DAMAGE TO INDUSTRIAL STRUCTURES 
Sarpol-e Zahab industrial estate, silage damage is almost acceptable but destruction of 
100% salon wheat in Qasr-e Shirin flour factory in Sarpol-e Zahab industrial town 
(Report_Chapter-15_1396-10-05, 2017). 
3.13 DAMAGE TO THE ROAD AND BRIDGE 
In general, they had a good performance (banafshi, 2017), The roads have a good 
performance due to their proper width (Raheb, moghatai, Najafi, & Rafiei, 2017) there was not 
damage of the road a generally. 
3.14 DAMAGE TO ALL PLACE NEAR THE EARTHQUAKE 
In below there are table of damage of place importance and Infrastructure in near the 
earthquake as shows Table 3.11 (Road Research Center, 2017). 
Table 3.11 Damage to buildings (Road Research Center, 2017). 
From the first hours available Airport 
Hospital in llam the damage minor Suffered 
 
Hospitals 
Hospital in Sarpol-e Zahab the harm and damage 
Five effect historical, tree in Qasr-e Shirin include of  Abbasi Caravanserai, Palace 




Destroyed a lot of Section of shiravane castle 
Extensive destruction of Maskan-e mehr in Maskan-e mehr 





































MIVES (Modelo Integrado de Valor para una Evaluación Sostenible) in Spanish is 
consisted of a multi-criteria decision-making method (MCDM). There are some indicators in this 
method, that the related value function for each indicator has been matched. Therefore, this 
method proceeds with the assessment of the sustainability (Hosseini, Albert de la Fuente, & Oriol 
Pons, 2016). The MIVES is MCDM based on the use of value functions to assess the satisfaction 
of the different stakeholders involved in the decision-making process (Oriol, Fuente, & Aguado, 
2016). The main initial phases of the MIVES includes a definition of the system boundaries and 
the decision tree. In the first phase, the temporal axis, the components axis, and the general aspects 
are determined. In the second phase, all the aspects are organized around the branches of the 
decision tree.  
The first level of the tree contains the most general aspects (requirements) the second 
level contains the criteria. The third level, the most specific aspects (quantifiable indicators). The 
definition of the tree also implies setting the value functions to transform the indicators from 
physical units (kg, hours, $, points,) into value units (from 0 to 1). The weighting and aggregation 
procedure of the different tree levels. Requirements tree, the construction phase of the decision 
tree is the most important part of the process. Thus, the coherence, representativeness, and 
objectivity of the criteria and indicators under consideration will guarantee the goodness and 
credibility of its results (Fuente, Oriol Pons, & Aguado, 2015) as shown in figure 4.1. This tree 
has three different hierarchical levels. Part 1 is the economic, environmental and social 
requirements. Part 2 is the hierarchical level, which has the criteria. Part 3 is the indicators. 
MIVES is a methodology that was developed at the beginning of the new Millennium in 
Barcelona and Basque Country in Spain, in Polytechnic University of Catalonia (UPC) by, 
Vinolas, Marques, Josa, Aguado, Cortes (2009). According to (Hosseini S. M., 2016) MIVES like 
other decision-making model has advantages and disadvantages and needs to be modified. 
Nevertheless, MIVES has selected as the most suitable model, because of positive features. So 
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far, MIVES has already been used for industrial buildings underground infrastructures, hydraulic 
structures, wind towers, sewage systems, post-disaster sites, and housing selection and 









4.1.1 WEIGHT ASSIGNMENT 
There is weighting of requirements in the decision tree. The weightings assign to the 
indicators of each criterion. Then the criterion of each requirement is related to three requirements 
that establish their relative importance. Therefore, these weights determine the assessment of the 
aspects considered within the system boundaries. Customize the general requirements tree to the 
specific conditions of the case of study. In this step, the weights of the requirements, criteria, and 
indicators are assigned by using the analytical hierarchy process (AHP) method (Saaty,1980) it 
was used to set the weights (Fuente, Oriol Pons, & Aguado, 2015).  
Criteria valuation obtained from the valuations of the indicators belonging to that same 
criterion multiplied by their weights as shown in Eq. 4.1. The requirement is the sum of the 
valuations of the criteria belonging to that same requirement multiplied by weights as shown in 
Eq. 4.2. Value index of the alternatives, the evaluation of the alternatives obtained by adding the 
valuations of the requirements multiplied by weights as shown in Eq. 4.3. In all aspects, the weight 
of these indicators depends on their importance (Josa, 2012).  
 
 




Equation. 4. 1. The formula for Criteria valuation in MIVES. 
 




Equation. 4. 2. The formula for requirements valuation in MIVES. 
 
𝑉 Alternative = ∑ 𝑉 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡
𝑛
𝑖=1
× Weight  𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 
Equation. 4. 3. The formula for alternatives valuation in MIVES. 
 
𝑉Criterio: Criteria valuation  
𝑉 Requerimiento : Requirements valuations   





The value functions assigned is using the method previously proposed to evaluate the 
sustainability index (Is) of each alternative solution. The generic form of a value function is as 
shown in Eq. 4.4. Which allows assessing the sustainability (satisfaction) associated with each 
indicator (Lind) by transforming the physical units to a dimensionless value between 0 and 1 
(Fuente, a, Armengou, & Aguado, 2016). The value function in MIVES is based upon the general 
exponential. This function permits the simulation of a wide range of responses by properly 
modifying the constitutive parameters (Hosseini, Albert de la Fuente, & Oriol Pons, 2016). 
 B is the value of Lind for Xmin and Xmin is the minimum abscissa value in the indicator 
interval assessed. X is the abscissa value for the indicator assessed. Pi is a shape factor which 
defines whether the curve is concave (Pi < 1), convex (Pi > 1), linear (Pi = 1) or S-shaped (Pi > 
1), as shown in figure 4.2. Ci approximates the abscissa at the inflection point. Ki tends towards 
Lind at the inflection point B. The factor that prevents the function from exceeding the range (0, 
1), as shown in Eq. 4.5. Xmax being the abscissa value of the indicator that gives a response value 
of (1) for increasing value functions (Fuente, a, Armengou, & Aguado, 2016). 
 







Equation. 4. 4. The formula for valor indicators in MIVES. 
 









Equation. 4. 5. The formula for calculating B in MIVES. 
 
Pi: it is a form factor that defines. 
Ci: is the approximate value of the abscissa in the point of inflection. 
Ki: is the approximate value of the ordinate in the inflection point. 




Figure. 4. 2. Possible forms of the value function. 
 
4.1.3 Shape of function 
Different models of value function will be shown in this section such as S-shape, convex, 
concave and linear 
4.1.3.1. Value function in S  
One of the shapes that may appear is a concave-S. When satisfaction increases rapidly or 
decreases slightly, have this shape. S-shaped functions have a minimum satisfaction that drops to 
zero for values that are smaller than a defined lower indicator value. The maximum satisfaction 
that reaches one for values greater than a defined upper indicator value. Increased satisfaction 
from almost 0 to 1 for values between the defined lower and upper indicator values. This type of 
conspicuous is contained a combination of concave and convex functions (Hosseini, Albert de la 
Fuente, & Oriol Pons, 2016). 
4.1.3.2 Convex Value Function 
While a convex value, function is increasing. The satisfaction (value in ordinates) 
increases or decreases much more when the increase or decrease of the indicator variable is closer 
to the values. In the case of decreasing value function just the opposite happens, satisfaction 
increases or decreases much more when the decrease or increase of the variable of the indicator 
is closer to the values (MANUAL MIVES, 2009). 
4.1.3.3 Concave Value Function 
That a function of concave value increases and decreases respectively. For increasing 
value functions, satisfaction (value in ordinates) increases or decreases much more. When the 
increase or decrease of the indicator variable is closer to the values in the case of a decreasing 
value function the opposite happens, satisfaction increases or decreases much more when the 
decrease or increase of the indicator variable is closer to the values (MANUAL MIVES, 2009). 
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4.1.3.4 Linear value function 
In this type of function, there is a function of increasing and decreasing linear value 
respectively. So when there is an increase or decrease in the indicator variable, the satisfaction of 

































































5.2 THE METHODOLOGY USED IN THIS CASE STUDY 
The methodology used in this study is included in the decision made here to create. The 
requirements, criteria, indicators, and weights that make up the Temporary Housing sustainability 
assessment method described, with applied MIVES. 
The life cycle of a (TH) conditioned by, (1) choose of that (2) it is manufacture (3) the 
utilization of that; (4) it is deconstruction. There is an example of the decision-making tree with 
all the value functions and the allocation of weights, the next step is to define it as shown in table 
5.1. This case study is in place Sarpol-e zahab of Kermanshah in Iran. The case study in part of 
requirements has chosen (3) parts.  
R1, economic.  R2, social. R3, environmental. Then in the second part, have (5) criteria. 
In part of economic is C1, land cost.  C2, construction cost.  In addition, in part of social are C3, 
access. C4, hazardous zone. The final part in environmental is C5, pollution. In addition, in the 




Table 5.1. Sustainability Indexes in this case study for choose temporary housing in Sar-e pol zahab.
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Table 5.2. Weighting table. 
 
 
Requirement                                       Criteria                            indicators                                    Unit 
                                                                                          I1.Land cost (60%)                                IRR/m2 
                                               C1.Land Cost (40%) 
                                                                                          I2.CostPreparation (40%)                      IRR/m2 
 
 R1.Economic (30%) 
                                       C2.constructioncost (60%)       I3.Infrastructure cost (100%)                      APS 
 
 
                                                                                      I4.proximity to before the house   (35%)       KM 
                                                                                      I5.Distance from Hospital (25%)                   KM    
                                                                                      I6.Distance from Fire station (20%)               KM 
                                                                                      I7.Distance from Police station (15%)           KM     
                                         C3.Access (40%)                  I8.Distance from School   (5%)                     KM                             
  
R2.Social (50%) 
                                                                                     I9.Distance from Fault (40%)                          KM 
                                                                                     I10.Distance from Floodplain (40%)                KM      
                                      C4.Hazardous zone (60%)      I11.Distance from Hazardous material (20%)  KM      
 
R3.Environmental (20%) 
                                         C5.Pollution (100%)       I12. Co2 Emission (60%)                                     KM 
                                                                          I13. Damage to the environment (40%)               APS                                    
                                              
 
                                              
 
 




5.2.1 EXPLAIN TO EACH INDICATORS 
In this part to explain how each indicators will be given weight. Moreover the 
measurement of indicators is also in the text below mentioned and it’s necessary to know how 
many valor of each indicators are accepting because, should choose all indicators and have the 
ability to measure. Here are some indicators affect the sustainability and can give valor, moreover 
we can measure them. According to (Hosseini S. M., 2016) these indicators are police, hospitals, 
and fire services of the demanded areas) impacts on host community are assessed. 
5.2.1.1 I1: Land cost 
One of the effective fix valor is the land cost, although it is included to two types. 
Respectively land ownership and land rent, should to spend money for taking land in each way. 
To take the land, the cost is calculating per square meter (cost=m2). Also, price each squares 
meters depends on the space and location of its placement. Moreover, consider that land selection 
for the project site should protect agricultural land and natural resources. The value of the land 
after demolition for re-development (Li‐Yin Shen, 2010). 
X max is 35000000 and X min is 8000000 if we choose land in X min, will have a lot 
satisfaction also can chose in middle price that is acceptable but when it passes X max, it is not 
affordable and economic. Because government often should spend a lot of money to repair and 
reconstruct the buildings and does not like spending more money.  
As far as described the land price depends on location and the area of the land. Value 
function from land price is always decreasing and it is concave. For obtaining the price of land in 
Sarpol-e zahab, have interviewed somebody were in there. 
5.2.1.1. Land cost of Sarpol-e zahab 
In below as shown in table 5.3, land cost of Sar-e pol zahab (Statistical Center of Iran, 
2016) . 
Table 5.3. Land cost of Sarpol-e zahab (Statistical Center of Iran, 2016). 
Land cost of Sarpol-e Zahab Price 
35000000 IRR 0.0025 
8000000 IRR 0.004 
21500000 IRR 0.0055 
 
5.2.1.2 I2: Cost of preparation  
The prerequisite of the construction is the cost of preparing.  According to (Hosseini S. 
M., 2016) assesses the amount of costs required during the site preparation process. Minimum 
investment for preparation activities is related to the features of the site below consist of dismount 
bushes and drainage of the land, and implementation of land slop, type of soil etc. the cost of 
preparation can be obtained with cubic meters, (cost=m2). In Iran, each type of instruction work 
has its own price, and there is a price list for instructional work. These prices review and rewrite 
every year. For example, price for dismount bushes in each square meter in ground is 215 IRR 
54 
 
with code 010101 in list price (Organization, 2018). Pay attention to economics, durability and 
availability for material selection (Li‐Yin Shen, 2010). 
Note that the value function from the cost of preparation is as the same as the value 
function from land cost. In the part of economic value function is decreasing but in cost of 
preparation depend of land sometime there are in land with the least expenditures. Sometime there 
are land with much expenditures. X max 321015 IRR and X min 0 IRR will have value function with 
slope slowly and no accept valor when pass of X max also when X 160508 IRR is almost middle 
valor of cost preparation. As shown in table 5.4. Almost cost preparation in around of Sarpol-e 
zahab (Organization, 2018). 
Table 5.4. Cost preparation of sarpol-e zahab (Organization, 2018). 















5300 IRR (𝑚2) 
 







Total price - 321015 IRR 
 
5.2.1.3 I3: Cost of Infrastructure  
No matter where has been chosen for construction, the Implementing of the infrastructure 
is fundamental and essential. The structure will be put for example establishment sewerage and 
excavation pit latrines as well as landfill, should to spend more expenses later. Therefore the use 
of infrastructure before constructing the building shouldn’t be omitted to avoid extra expenses 
later. According to (Hosseini, Albert de la Fuente, & Oriol Pons, 2016) the selected site may be 
located in an area where urban amenities (water and wastewater, cable, gas pipe, etc.) damaged, 
by natural destruction, prevent the selection of a site in that area. Infrastructure is per square meter 
(cost=m2). According to (Li‐Yin Shen, 2010) the project should serve both the local economy and 
the local economy's infrastructure to generate economic benefits. 
 
The part of economic value function is increasing, in cost of infrastructure depends on 
the distance of equipment and facilities, if near of each both, can spend less.  
The value function of cost infrastructure, in the part economic is always great choose 
because of low price. Also in part of infrastructure is expensive for constriction. For the indicator 




Table 5.5. Valor with (Assign point System). 
Excellent 
Good Average Not bad Bad 
1 0.75 0.5 0.25 0 
 
5.2.1.4 I4: Proximity to before the homes 
According to experience, collections of the temporary housing are foreseen in different 
parts of the city, near the living place of the injury. Thus, most of people like existing the new sit 
for temporary housing near their destroyed house. Obviously, their houses are without doors and 
walls; they do not feel safety and security. Moreover, their home is always stolen, therefore they 
would like to be closer to their home in order to protect and secure themselves.  
In this case, studies show there were many houses that were faced with this problem many 
times. Recent example of this reaction can be found after the earthquake of 1382 Bam, Pointed 
out that despite the allocation of a large number of emergency tents in the lands around the city. 
Finally, people had their emergency and temporary housing near their destroyed houses. They 
only built that group of homeless people went to camps before the earthquake was a tenant and 
not a civilian (Nezhad, 2010). In this section, the acceptable distance is between 0.05 and 1 
Kilometers (Nojavan, Omidvar, & Salehi, 2011) . 
5.2.1.5 I5: Distains from hospital 
Another main issue when a disaster happens is carrying injuries to the hospital. As the 
losses, injuries and fatalities are numerous after earthquake so the distance from the hospital and 
the temporary housing site is really important. 
Because after earthquake will have a lot injury, will need the health service if we have 
distance far from a hospital. Need spending too much for reaching injuries to a hospital. In 
addition, there is gold time for reaching the Heart patient to the hospital in which there is the time 
for an ambulance to reach to a clinic. In Iran is an average of 8 minutes and 49 seconds, (Kolivand, 
2017). Furthermore, the most desirable distance from the small clinics and clinics is 0.7 kilometers 
and from the hospitals is 1.5 kilometers (Roshti, Jalili, & Zolfi, 2012). Emphasizing on site 
hygiene, and the provision of health care and safety (Li‐Yin Shen, 2010). 
 X max is 3.4 KM and X min is 0.3 KM m and Ci 1.30 KM, in this part its good value 
function of decreasing & S shape. Because its acceptor until 1.5 KM when passes of 1.5 KM is 
very dangerous and takes a lot of time. 
5.2.1.6 I6: Distance from fire station 
The proximity of fire station to temporary housing in the earthquake is one of the strengths 
of temporary housing planning. According to the standards, the best distance from fire stations is 
about 1 kilometer. A fire truck can travel directly to within 5 minutes of a maximum distance of 
2.9 kilometers. Of course, the time of preparation and movement of cars, which is between 1 and 
2 minutes, is not included in this time (Roshti, Jalili, & Zolfi, 2012) . 
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In this part is value function decreasing and when distance is in 0 KM, shape will have 
the best satisfaction then the best distance is up to 1 km. If the distance passes 1km, we will have 
low satisfaction. 
5.2.1.7 I7: Distance from police station 
After the earthquake happened, there are a lot of people who have vulnerable body and 
mentality. In this situation, it is necessary to have an organization to support people and bring 
them security. Because their houses are not safe and they do not have windows, doors and walls.  
In this part, its distance is not far or near. It is in the middle distance. In the case of police 
stations, the best distance in terms of pedestrian access during the crisis is 0.4 km. About the 
barracks, according to their distribution in the city is 2 km (Roshti, Jalili, & Zolfi, 2012). The 
assessment should be to identify future safety risks to people and project users. Various measures 
to protect the site's safety (Li‐Yin Shen, 2010). Have chosen value function of decreasing and S 
shape. In this part, its good function of decreasing and S shape. Because in this case maybe will 
be police station in each sit. When there are police station in sit took distance 0 m and there is 
satisfaction in best mode. Until 0.4 KM is, accept then if pass of 2 KM never is not accept because 
in this zone, there is not security. In below there is map of density of crime of Sarpol-e Zahab 
depend a place of city as shown in figure 5.1 (Zade, Asadi, & Saraei, 2017). 
Figure. 5.1. Density of crime in Sarpol-e zahab (Zade, Asadi, & Saraei, 2017). 
5.2.1.8 I8: Distance from school 
In this case, study had a few damage of the school. Tow week after the earthquake and 
then primer service to homeless and injury, will Conditions normal of place. Children need to 
education because with this work can help and motivation to they again. For to have Conditions 
normal of life moreover they need to learn and education. According to (Roshti, Jalili, & Zolfi, 
2012) for ease of movement and for the continued motivation of education and education for 
children. Adolescents should locate the affected area in such a way as to minimize the distance of 
primary education schools. In accordance with urban planning criteria that have a functional 
radius, the Centers considered to 0.5 kilometers. In times of crisis, due to the importance of the 
initial education, 0.7 accesses of children and adolescents to such centers seems such a reasonable 
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distance. Providing amenities to synchronize new town and local communities (Li‐Yin Shen, 
2010). 
5.2.1.9 I9: Distance from fault  
 Distance from the fault is another factor that have chosen this indicator. Because after 1 
year again occurred the earthquake in Kermanshah and its normal after each earthquake to happen 
again, aftershocks or again happen new earthquake. That is why should choose the site far distance 
from the fault moreover could give value an indictor kilometer or danger of fault. The distance 
from the fault is well over 0.1 kilometers and acceptable (Nojavan, Omidvar, & Salehi, 2011). 
The 100% value function of part distance from fault is increasing & S shape. The reason 
for choosing this shape. For example in this case study happened center of earthquake in ezgle 
but there are a lot of damage in Sarpol-e zahab, center of earthquake from Sarpol-e zahab is almost 
far. In below as shown in figure 5.2 is Fault of the city Sarpol-e zahab (Institute of Geophysics, 
2019). Other figure for fault near of city Sarpol-e zahab (Zare, Kamranzad, Parcharidis, & Tsironi, 
2019). 




Figure. 5. 3. Location of different faults in the Zagros Mountains near the affected area of the earthquake 
(Zare, Kamranzad, Parcharidis, & Tsironi, 2019). 
 
5.2.1.10 I10: Distance from floodplain  
When the earthquake happens, there are a lot of parts getting under water if they are not 
far away the floodplain. This reason makes us to consider it as an important factor. Thus, have to 
obey the limitations. 
In our case study, there is one river in the center of city and the possibility of flood is a 
lot. So the limitation from the riverside plain is a width of two to 0.02 kilometers in width on both 
sides of the river basin, is consider for full access to the riverbed (Rahimi, 2019) . Investigation 
of the potential environmental risks and benefits associated with the proposed project (Li‐Yin 
Shen, 2010). 
5.2.1.11 I11:Distance from hazardous material 
In issue, there is hazardous material in hospital or factory and gas station. When the 
earthquake happens then it damages those places in the factory, hospital and gas stations. 
Obviously hazardous materials are moving and causing all types of pollination consisting of air, 
water, earth, etc. for example in the gas station may have the explosion. It means the logical 
distance from hazardous materials should be kept because of the health of citizens. Temporary 
locations should be at least 0.2 kilometers (Nojavan, Omidvar, & Salehi, 2011). Adequate 
demolition plan on hazard materials and waste reduction or recycle (Li‐Yin Shen, 2010). 
5.2.1.12 I12: CO2 emissions 
According to (Fuente, Oriol Pons, & Aguado, 2015) as far as science proved, the 
reduction of CO2 brings about a lot of problems such as hot climate and melting ice which it itself 
brings the water higher and higher.  
The goal of the benchmarks is to minimize the amount of consumption. According to 
(Hosseini, Albert de la Fuente, & Oriol Pons, 2016) CO2 emissions are based on two aspects (1) 
preparation activities for each site during construction phase and (2) the transportation required 
for each site during the construction and demolition phase. Amount of CO2 emissions due to 
preparation activities is not considered. Therefore, only the CO2 emissions from transportation 
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for each alternative assessed. The indicator for take valor is kilometer and for measure is Xmax 27 
km and Xmin 0 km.  Reducing the release of chlorofluorocarbons and hydro-chlorofluorocarbons 
thus protecting the ozone layer (Li‐Yin Shen, 2010). Building construction results in high-energy 
consumption and CO2 emissions during construction, use and degradation. Therefore, indicators 
should estimate to assess the impact of the temporary housing on the environment in terms of CO2 
emissions and energy consumption (Hosseini, Albert de la Fuente, & Oriol Pons, 2016). 
5.2.1.13 I13: Damage to the environment 
In this indicator, some of temporary housings are directly damaging the environment for 
example site 7 there was on the lawn moreover the site 18 there was in the park. These two sites 
have a lot of damages to the environment. So choose this indicator for measuring, use with 
methodology assign point system there are in below as shown in table 5.6. 
Table 5.6. Valor with (Assign point System). 
Excellent Good Average Not bad Bad 
1 0.75 0.5 0.25 0 
After choose tree of MIVES, In addition, are indicators as shown in table 5.7, there are 
total indicators and mention reference. 
Table 5.7. Index sustainability and factors.                                                                                                                   
 Factors Reference 
Economic 
 Land of cost 
 Cost of preparation of the Sit 
 Cost Infrastructure of the Sit 
(Nojavan, Omidvar, & Salehi, 2011) 
(Nojavan, Omidvar, & Salehi, 2011) 
(Nojavan, Omidvar, & Salehi, 2011) 
Social 
 Proximity to before the homes 
 Distance from Hospital 
 Distance from Fire station 
 Distance from Police station 
 Distance from School 
 Distance from Fault 
 Distance from Floodplain 
 Distance from Hazardous material 
(Najaran & Khoram, 2015) 
(Nojavan, Omidvar, & Salehi, 2011) 
(Roshti, Jalili, & Zolfi, 2012) 
(Roshti, Jalili, & Zolfi, 2012) 
(Roshti, Jalili, & Zolfi, 2012) 
(Nojavan, Omidvar, & Salehi, 2011) 
(Raheb, moghatai, Najafi, & Rafiei, 
2017) 
(Roshti, Jalili, & Zolfi, 2012) 
Environmental 
 CO2 Emission 
 Damage to the environment 
(Hosseini, Albert de la Fuente, & Oriol 
Pons, Multicriteria Decision-Making 
Method for Sustainable, 2016) 
Below is a table, which shows the units of measurement of each indicator. Also, graph 























Indicator Unit Xmax Xmin C K P Shape Ref. 
I1. Land  cost IRR/m2 30000000 8000000 18000000 0.4 1.5 DCV (Statistical Center of Iran, 2016) 
I2. Cost preparation IRR/m3 321015 0 160507 0.2 1.20 DCV (Organization, 2018) 
I3. Cost infrastructure 
















(Nojavan, Omidvar, & Salehi, 2011) 
I5. Hospital KM 3.4 0.3 1.3 0.08 3 DS (Roshti, Jalili, & Zolfi, 2012) 
I6. Fire station KM 3.7 0.9 0.95 0.01 3 DCV (Roshti, Jalili, & Zolfi, 2012) 
I7. Police station KM 3.4 0.4 1.3 0.2 3.20 DS (Roshti, Jalili, & Zolfi, 2012) 
I8. School KM 1 0 0.50 2.5 1 DCX (Roshti, Jalili, & Zolfi, 2012) 
I9. Fault KM 2.9 0 1 0.8 2.2 IS (Nojavan, Omidvar, & Salehi, 2011) 
I10. Floodplain KM 2 0 0.9 2.8 0.99 ICX (Rahimi, 2019) 
I11. Hazardous material KM 1.5 0 1.4 3 0.99 ICX (Nojavan, Omidvar, & Salehi, 2011) 
I12. CO2 emission 






















(Hosseini, Albert de la Fuente, & 
Oriol Pons, 2016) 
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This table is all result of this case study, shown result each of criteria, requirement and 
total sustainability, as shown in table 5.9. 
 
5.3 RESULT 
Table 5.9. Table of all result of this case study. 
Sites Site5 Site7 Site12 Site18 Site27 Site32 Site41 Site43 
         
Vc1 0,5543 0,9373 0,6038 0,4752 0,7066 0,6437 0,4219 0,3808 
Vc2 0 0.4356 0.4356 0.1896 0.1896 0.7083 1 0.4356 
Vc3 0,5807 0,7072 0,7291 0,8107 0,6260 0,7405 0,6966 0,2860 
Vc4 0,3714 0,4238 0,3787 0,4069 0,8670 0,5462 0,9372 0,8196 
Vc5 0,2810 0,0101 0,3200 0,1060 0,2560 0,4015 0,6190 0,7828 
         
Sites Site5 Site7 Site12 Site18 Site27 Site32 Site41 Site43 
         
VR1 0,2217 0,6363 0,5029 0,3038 0,3964 0,6825 0,7688 0,4137 
VR2 0,4551 0,5372 0,5189 0,5684 0,7706 0,6239 0,8410 0,6062 
VR3 0,2810 0,0101 0,3200 0,1060 0,2560 0,4015 0,6190 0,7828 
         
Sites Site5 Site7 Site12 Site18 Site27 Site32 Site41 Site43 
VSI 0,3503 0,4615 0,4743 0,3966 0,5554 0,5970 0,7749 0,5837 
 
5.3.1 MAIN RESULT 
 Main result, according to in the table above site number 41 was the most stable site 
selected, shown with green color in the table. Moreover, the most unstable site is 5 shown with 
red color 
5.3.2 THE SUBSET OF THE RESULT 
 Sites with numbers 41, 32, 43 respectively are first to third. Sites one and two are located 
inside the city. However, site number three is outside the city and this indicates that the 
city sites are performing better. 
 The best category is the social part, because you will have the most impact on the process 
for the best site. 




 In the section, the social is the best site number 41, as well as is the most bad site number 
5. 































































6.1 GENERAL CONCLUSIONS 
This master thesis presents a new model for selecting site location of temporary housing  
based on  sustainability index using MIVES. This model enables decision-makers to increase 
social aspect of site locations and to minimize economic and environmental impacts of alternative 
sites. This model is applied especially for the Sarpol-e zahab case. However, this model could be 
an appropriate tool for selecting site locations of post-disaster housing of other cases. For this 
purpose, some indicators and their weights should be adjusted to the specifications and 
requirements of the new case.  Additionally, the majority of indicators of this model can be 
applied for selecting site locations of other public functions, such as public facilities, educational 
services, health services, and more. Nevertheless, the model should be developed based on each 
specific case, as it carried out in this research study. Furthermore, this model assists decision 
makers to identify the weaknesses of a particular site and then overcome these weaknesses. 
From (43) sites of post-disaster temporary housing in the Sarpol-e zahab, 8 site have been 
assessed by the new designed model. These eight sites have been selected based on the seven 
categorization of all 43 sites., These sites have been categorized based on distance to floodplains 
and faults, type of soil, residential areas, and locating inside or outside of the city.  
It should be noted, temporary shelter plays an important role in restoring the interrupted 
process of normal life in the economic and social context. 
6.2 SPECIFIC CONCLUSIONS 
1. The results of the model demonstrate that sites, which are located close to floodplain and 
faults obtain lower sustainability indexes. 
2. The second one is careful selection of sites in places with poor soil, which has 
considerable economic, environmental, and social negative impacts. 
3. Site locations of post-disaster temporary housing that are located close to the city center 




 The most important issue in site selection is selection of appropriate criteria for location. 
Currently, unfortunately temporary housing is only available on a limited of criteria. They 
are include land ownership and land per capita. That usually ends with wasteland choice 
of land. 
 Considering indicators of this model shows that, there is a robust correlations between 
site location process of post-disaster temporary housing and reconstruction program. 
 As it is required to apply the new designed model or other same models, which are based 
on several input data, the city's geographic information and layers should be at the 
municipal crisis management center.  Additionally, the government should make the 
necessary plans for resettlement of the affected area beforehand. 
 Sites are spread out in the city obtain higher social values. However, these sites have 
lower economic and environmental satisfactions values.  
 This model is very applicable in some cases. From there, several combinations of 
potential sites emerge with associated sustainability. 
 Sites, which had other functions before selecting, do not need to be prepared. These sites 
lead to minimum economic and environmental impacts and short delivery times that could 
conclude to higher social satisfaction value. 
 Having highly disaster resistant public buildings, such as hospital and schools, are spread 
out in the city could increase sustainability index considerably. 
6.4 FUTURE PERSPECTIVES 
The covers a specific part of post-disaster TH management. There is no doubt that the 
results of this study can be used to improve the site location sustainability. Despite the previously 
reported achievement, several issues regarding this master's thesis have yet to be discovered. 
Although the model presented here reports the exact results, future research should continue to 
validate it. The information obtained could be the basis for further research in this area. Do 
elsewhere and in other countries.  
In the area of temporary housing management both in terms of sustainability and decision-
making, very good progress has been made. However, there are still many aspects that need to be 
covered in future research lines. For instance, the weighting of indicators has considerable impacts 
on sustainability indexes of alternatives. In this regard, the weight assigned by different 
techniques need to be applied for achieving more accurate results. Additionally, it is required to 
find an approach for considering all stakeholders' concerns about index priorities with the 
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Sites I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 I13 
              
Site5 22000000IRR 5300 IRR Bad 0.085km 3.3 km 1.56 km  1 km 0.7 km 
0.261 
km 0.43 km 0.15 km 3.5 km Not bad 
Site7 10000000IRR 215 IRR Average 0 2.9 km 1.15 km 0.65km 0.22km 0.392km 0.615km 0.105km 3.177km Bad 
Site12 8000000 IRR 315500 IRR Average 0 2.9 km 0.96 km  0.49km 0 0.83 km 0.099km 0.325km 2.9 km Average 
Site18 25000000IRR 5515 IRR Not bad 0.1 km 1.4 km 1.405km 1.4 km 0 0.964km 0 1.4 km 2.212km Bad 
Site27 17000000IRR 5300 IRR Not bad  0.01 km 1.5 km 3.66 km 3.3 km 0.225km 2.527km 1.137km 0.217km 2.229km Not bad 
Site32 19000000IRR 5300 IRR Good 0 1.3 km 2.66 km 2.3 km 0.22 km 1.737km 0 0. 825 km 2.192km Average 
Site41 20000000IRR - excellent 0 0.3 km 2.475km 2.115 0 1.724km 0.97km 1 km 1.375km Good 
Site43 15000000IRR 315500 IRR Average 0.9 km 0.7 km 3.1 km 3 km 0.95 km 2.794km 1.973km 0.045 km 0.415km Average 
72 
 
              
 
 
Sites Site5 Site7 Site12 Site18 Site27 Site32 Site41 Site43 
         
VI1 0.2677 0.8959 1 0.1362 0.5214 0.4166 0.03656 0.6283 
VI2 0.9842 0.9994 0.0095 0.9837 0.9843 0.9843 1 0.0095 
VI3 0 0.4356 0.4356 0.1896 0.1896 0.7083 1 0.4356 
VI4 0.9299 1 1 0.9169 0.9921 1 1 0.0631 
VI5 0.0004 0.0445 0.0445 0.9457 0.9177 0.8329 1 0.9992 
VI6 0.4782 0.7785 0.9443 0.5821 0 0.0577 0.0939 0.0111 
VI7 0.8029 0.9406 0.9821 0.5796 0.0001 0.1170 0.1854 0.0049 
VI8 0.7821 0.9864 0.6364 1 0.9859 0.9864 1 0.2227 
VI9 0.0408 0.0969 0.4121 0.5221 0.9981 0.9327 0.9297 0.9998 
VI10 0.7417 0.8553 0.2707 0 0.9727 0 0.9530 0.9998 
VI11 0.2919 0.2148 0.5280 0.9901 0.3932 0.8658 0.9206 0.0990 
VI12 0.0009 0.0169 0.0460 0.1767 0.1725 0.1817 0.4326 0.8172 
VI13 0.5674 0 0.7311 0 0.3813 0.7311 0.8985 0.7311 

















































A = response value of Xmin (indicator abscissa), generally A ¼ 0; 
B = factor that prevents the function from leaving the range (0.00, 1.00); 
Ck = criterion k; 
Dai→Rm = distance from the gravity center of the alternative site I to the gravity center of the 
region m; 
DCv = decrease concavely; 
DCx = decrease convexly; 
DS = decrease S-shape; 
I = sustainability index; 
ICx = increase convexly; 
Ik = indicator k; 
IS = increase S-shape; 
Ki = factor that defines the response value to Ci; 
PCi = population covering parameter for alternative site i; 
Pi = shape factor that determines whether the curve is concave or convex or whether is linear or 
S-shaped; 
Rk = requirement k; 
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Smax = maximum satisfaction; 
Smin = minimum satisfaction; 
V = value; 
Xind = considered indicator abscissa that generates a value Vi; 
Xmax = maximum value indicator; 
Xmin = minimum value indicator; 
W = considering the weights assigned to the indicators; 
 
 
 
 
 
